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groups: Control - not disinfected; P - daily disinfection by immersing in sodium perborate 
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of materials Lucitone 550 (0.37 μm), Tokuyama Rebase II (0.37 μm), Sofreliner (0.49 μm) 
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severe alterations on the surface of the resilient liner Trusoft.
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or resilient autopolymerizing reline materials can 
be used as an alternative to the laboratory relining 
system to improve the retention and stability of the 
prostheses and the distribution of the masticatory 
forces transmitted to the underlying tissues14,15,18.
Several studies have demonstrated the adherence 
of Candida spp to both denture base acrylic resins 
and lining materials6,7,24,29. Candida spp has been 
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the etiology of denture stomatitis19. Therefore, the 
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Candida spp7 and the use of removable dentures is 
a predisposing factor for denture related stomatitis8. 
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or aspiration of microorganisms from denture 
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for the general health of the patients and in cases 
of immunocompromised host or medicated elderly 
individuals. Therefore, proper routine cleaning of 
the denture is essential for the prevention and 
treatment of denture stomatitis. Studies have 
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inactivate plaque microorganisms from removable 
dentures6,11,16,19.
Ideally, a disinfection method should be effective 
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materials used for the fabrication and the relining of 
denture bases. Among these properties, roughness 
is important13,15,24,25, as rough surfaces of resilient 
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prone to microorganisms accumulation and plaque 
formation than smooth surfaces24,25,29. Surface 
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cells time to attach irreversibly to a surface23.
Studies have evaluated the effect of immersion 
solutions of the properties of denture base acrylic 
resins and resilient and hard relining materials, such 
as color12, hardness20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and porosity9-
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the studies have been focused on the effects on 
hardness15, bond strength to denture base resins15, 
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 	22, and residual monomer27,28,30. 
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surface roughness of denture base11 and reline 
materials4. The information on the effects of 
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a disinfection method may cause alterations on the 
material’s surface, thus facilitating the adhesion of 
microorganisms, the effect of disinfection methods 
on the roughness of reline materials should be 
further investigated. In addition, the study of Bal, 
et al.5 (2008) demonstrated that temporary and 
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extensive microbial colonization on the palatal 
surfaces of dentures carried by volunteers in vivo. 
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relined dentures. This is particularly important for 
the temporary soft liners that have been used as 
essential adjuncts in prosthodontic treatment and 
management of traumatized oral mucosa5.
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roughness of one denture base acrylic resin, three 
hard chairside reline resins and three resilient lining 
materials. The effect of disinfection by immersion 
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the denture base and the reline materials is similar 
and that both disinfection methods could be used 
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MATERIAL AND METHODS
The product names, codes, batch numbers, 
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proportions, and polymerization/gelation conditions 
of the materials studied are listed in Figure 1. Thirty 
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made using the heat-polymerizing acrylic resin 
Lucitone 550, initially silicone impression material 
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(Troquel Quatro, Polidental Indústria e Comércio 
LTDA, São Paulo, SP, Brazil), using a conventional 
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and processed according to the manufacturer’s 
instructions (Figure 1). After polymerization, the 
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the manufacturers’ instructions and inserted into 
the mold placed on an acetate sheet and a glass 
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applied to expel excess material from the mould. 
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according to the manufacturer’s instructions (Figure 
1). For the resilient liner S and D, the specimens 
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material from the mould. All autopolymerizing 
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until their polymerization/gelation.
The edges of the specimens of the denture base 
L and the hard chairside reline resins TR, NT and UH 
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Product Code Manufacturer Powder/liquid 
ratio
Composition Batch 
number
Polymerization/
gelation 
conditions
Tokuyama
Rebase II
TR Tokuyama Dental 
Corp.,Tokyo, Japan
2.056 g/1 mL Powder - PEMA
Liquid – AAEM and
1,9-nonanediol 
dimethacrylate
UF62694 8 min
at room 
temperature
New Truliner NT The Bosworth Co., 
Skokie, IL, USA
1.34 g/1 mL Powder - PEMA
Liquid – IBMA and DBP
0409-495 10-15 min at 
room temperature
	
 UH Voco, Cuxhaven, 
Germany
2.12 g/1.2 mL Powder - PEMA
Liquid - 1,6-HDMA
571845 7 min at room 
temperature
Trusoft T The Bosworth Co., 
Skokie, IL, USA
1.06 g/1 mL Powder - PEMA
Liquid – Alkyl phthalate 
(plasticizer) and ethyl 
alcohol
0403-163 5 min at room
temperature
Sofreliner S Tokuyama Dental 
Corp.,Tokyo, Japan
Auto-dispensing 
system
Polyorganosiloxane
Silicone resin powder
Silica
U684606 6.5 min at room
temperature
Dentusil D The Bosworth Co., 
Skokie, IL, USA
Auto-dispensing 
system
Polyorganosiloxane
Silica
702.073 5 min at room
temperature
Lucitone 
550
L Dentsply Indústria 
e Comércio Ltda., 
Petrópolis, RJ, 
Brazil
2.1 gm/1 mL Powder - PMMA
Liquid – MMA and
EDGMA
P– 303758
L– 59244
90 min at 73oC 
and then 100oC 
boiling water for 
30 min
Figure 1- Materials used in this study
PEMA, poly (ethyl methacrylate); AAEM – 2-acetoacetoxy (ethyl) methacrylate; PMMA, poly (methyl methacrylate); IBMA, 
isobutyl methacrylate; DBP, di-n-butyl phthalate; 1,6-HDMA, 1,6-hexanediol dimethacrylate; MMA, (methyl methacrylate); 
EDGMA, (ethylene glycol dimethacrylate)
MACHADO AL, GIAMPAOLO ET, VERGANI CE, SOUZA JF, JORGE JH


'	

B$
	


paper to remove irregularities. For the resilient 
	

+

,

` 	
	



8




	

	

6$

silicon carbide paper.

	
		
"
$
D
	
8


 
 	
 		
 1'
 /

surftest SJ-401, Mitutoyo Corporation, Tokyo, 
1



		
1
	

D-
@


	




1		
		

0.8 mm length at 1 mm/s to the nearest of 0.01 
D-
	
1
	
1


	

at the same position for a total of three readings. 
@	
 	
 		
 	
 	
 
 

1		

		

	1

'
"


	



	



	1	


	
-
@



	


1	

		



1'
	


	


on the specimen for repeated measurements4.
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Material Mean (SD)
New Truliner (NT) 0.22±0.12a
	
 0.23±0.12ab
Lucitone (L) 0.37±0.19bc
Tokuyama Rebase II (TR) 0.37±0.19bc
Dentusil (D) 0.38±0.22bc
Sofreliner (S) 0.49±0.17c
Trusoft (T) 3.54±0.48d
Table 1- Mean baseline roughness (Ra – μm) and standard 
deviations (SD) for all materials evaluated 
		

	


		!"#$%#
Material Group 1st day 3rd day 28th day
NT Water (C) -0.01±0.17 0.27±0.27 * 0.19±0.20 *
Perborate (P) 0.32±0.19 * 0.32±0.11 * 0.42±0.14 *
Microwave (MW) 0.52±0.13 * 0.56±0.12 * 0.76±0.22 *
TR Water (C) 0.02±0.23 0.06±0.30 0.03±0.31
Perborate (P) 0.06±0.21 0.13±0.34 0.24±0.33
Microwave (MW) 0.13±0.24 0.07±0.13 0.14±0.28
UH Water (C) 0.26±0.32 * 0.21±0.27 * 0.19±0.20 *
Perborate (P) -0.02±0.20 0.11±0.14 * 0.25±0.26 *
Microwave (MW) 0.17±0.07 * 0.18±0.12 * 0.14±0.13 *
L Water (C) 0.08±0.12 0.03±0.12 0.08±0.12
Perborate (P) 0.08±0.08 0.04±0.06 0.09±0.12
Microwave (MW) 0.08±0.22 0.00±0.21 0.07±0.18
S Water (C) -0.01±0.07 -0.04±0.20 -0.10±0.16
Perborate (P) 0.02±0.05 0.03±0.17 0.06±0.31
Microwave (MW) 0.00±0.11 -0.07±0.22 0.00±0.21
D Water (C) -0.07±0.21 0.06±0.25 0.10±0.29
Perborate (P) -0.10±0.25 -0.08±0.24 -0.11±0.28
Microwave (MW) 0.20±0.35 0.19±0.37 0.14±0.37
T Water (C) -0.67±0.68 * -0.86±0.65 * -0.75±0.46 *
Perborate (P) 0.10±0.40 0.08±0.54 -0.43±0.44 *
Table 2- Means (SD) roughness differences relative to the baseline readings
* Statistical difference between the roughness measurements obtained at three evaluation periods (1, 3 and 28 days) and 
the baseline readings (t-Student test; P < .05). 
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Figure 2- Trusoft material after microwave disinfection
Figure 3- Scanning electron microscopy (SEM) micrograph 
of material Trusoft after microwave disinfection
Figure 4- Scanning electron microscopy (SEM) micrograph 
of material Sofreliner after microwave disinfection
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has favored the diffusion and release of soluble 
components and accelerated the aging process1. 
Conversely, in silicone-based relining materials, such 
as S and D (polyorganosiloxanes), the polymer is an 
elastomer and does not need external plasticizing 
agents15. Furthermore, the polymer chains in S 
and D are formed by addition reaction and thus no 
byproduct is formed18. It has been demonstrated 
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
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	
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more stable regarding surface roughness and color 
change than the plasticized resins.
Concerning the hard reline materials, the 
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NT. Among the hard relining materials evaluated 
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mixing ratio, and this might have resulted in the 
presence of a larger number of residual monomer 
molecules in the polymerized resin28. In addition, 
NT also presents a plasticizing agent (di-n-butyl 
phthalate) in its composition27. The release of these 
residual monomer molecules and the plasticizing 
agent might have contributed to alter the surface 
characteristics of the material, increasing its 
surface roughness. This release might have been 
facilitated by the ionic concentration of the sodium 
perborate solution14 and by the temperature of the 



	27

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observed after use of both disinfection methods 
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roughness of the denture base acrylic resin L and 
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methods evaluated in this study. These results are 
similar to those reported by Harrison, et al.11 (2004), 
and may be related to the type of polymerization 
of the materials. Heat-polymerized materials, 
such as L, present a higher monomer-to-polymer 
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content27,28. Although the hard reline TR material is 
an autopolymerized resin, it contains the monomer 
<$^


	


used in experimental materials to increase the 
polymerization rate due to its molecular structure 
and higher reactivity30. This monomer presents a 
longer lateral chain and several reactive centers, 
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
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
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addition, L and TR contain crosslinking agents in 
their compositions (ethylene glycol dimethacrylate 
and 1,9-nonanediol dimethacrylate, respectively), 
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
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more dense and stable polymer structures2,3. This 
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effect on the surface roughness of these materials 
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The alterations observed in the surface roughness 
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this material also has a high concentration of the 
crosslinking agent 1,6-hexanediol dimethacrylate. 
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groups, this crosslinking agent also presents a 
more reactive second group27,28, thus favoring the 
monomer-to-polymer conversion. Nevertheless, it 
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&)

	

	'

	




	



	

	
1	

(Tokuso Rebase Fast)28.
The goal of subjecting dentures to disinfection 
by immersion in a sodium perborate solution or 
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
 
 	
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 
 '

formed on the acrylic surface. Nevertheless, if 
the repeated use of a disinfection method causes 
	'
 	
 
 
 	
 	

this goal is not achieved because the increase in 
the surface roughness may favor the adhesion of 
microorganisms. It is important to emphasize, 
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
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roughness observed in the present study on the 
adherence of microorganisms to the reline materials 
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is not the only factor involved in the adhesion of 
microorganisms to polymer-based materials21. The 
presence of salivary pellicle and the surface free 
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 
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 

adhesion of microorganisms23. Others factors such 
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interactions of materials used in prosthodontics 

	
`


29. These 
are limitations of the present study and should 
be considered in further investigations. Despite 
these limitations, the findings presented here 
demonstrated that immersion in sodium perborate 
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
	
	


general recommendation for denture disinfection, 
since it may increase the surface roughness of some 
materials used for relining dentures, as observed 
previously6. This may help dental practitioners 
instructing their patients regarding the most 

	

'




the type of relining material used in their dentures.
CONCLUSION
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In all conditions evaluated, the resilient relining 
material T presented the highest surface roughness 
mean values.
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surface roughness of the denture base resin L 
and the relining materials TR, S and D under the 
conditions evaluated.
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caused severe alterations on the surface of this 
material.
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increase of surface roughness after immersion in 
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disinfection.
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